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Abstract
A simple cell-free system for studying a priming factor involved in the repair of bleomycin-
damaged DNA was established. The template-primer used for the repair DNA synthesis was pre-
pared by treating the closed circular, superhelical form of pUC19 plasmid DNA with 2.2 microM
bleomycin and 20 microM ferrous ions. Single-strand breaks were introduced into pUC19 DNA
by the bleomycin treatment, and the DNA was consequently converted largely into the open cir-
cular form. A system for repair of this bleomycin-damaged DNA was constructed with a priming
factor, DNA polymerase (DNA polymerase beta or Klenow fragment of DNA polymerase I), ATP,
T4 DNA ligase and four deoxynucleoside triphosphates. After incubation, the conformation of
the DNA was analyzed by agarose gel electrophoresis and electron microscopy. The open circular
DNA was largely converted to the closed circular DNA, indicating that the single-strand breaks of
DNA were repaired. When the priming factor was omitted, DNA repair did not occur. The present
system seemed to be applicable to the study of priming factors involved in the repair of DNA with
single-strand breaks caused not only by bleomycin but also by ionizing radiation or active oxygen.
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